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XLIX. Obfervations and Experiments tending to confirm 
Dr. Ingenhoufz's 'J'heory of the EleBropborus\ and to 
Jhew the Impermeability of Glafs to EleSiric Fluid, 
By William Henly, F. R. S. 



Read July 9, T~\R. FRANKLIN, has obfervcd, " That 
'*— ^ " there is a great quantity, of the elec- 
" trical fire in glafs; that what it has it holds; and that 
" it has as much as it can hold: that what is already in 
" it refvifes, or ftrongly repels any additional quantity : 
" that when an additional quantity is applied to one fur- 
" face of a phial (for inftance, by the atvnofphere of an 
" excited tube) a quantity is repelled or driven out of the 
" inner furface of that fide into the velTel, returning 
" again into its pores, when the excited tube with its at- 
" mofphere is withdrawn; and that the particles of that 
" atmofphere do not themfelves pafs through the glafs." 

The following experiments, I think, remarkably il- 
luftrate this, by fliewing that bodies are very dilierently 
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affe6ted by a fluid ailing immediately upon them 
through glafs', or by ading upon them immediately l/y 
the glafs, /a.?, above mentioned. 



E X P E R I M E N T^ 

A circular box, three or four inches in diameter, 
and a quarter of an inch deep, is furniflied with a 
thin glafs for a top. In this box fcatter fome very 
fmall fteel filings, or fift them into it through a piece of 
•writing paper, which has a number of holes pricked 
through it with a pin. Then apply one of the ends of a 
magnetic bar to the upper furface of the glafs ; the filings 
will be inftantly attradled to the glafs, and remain there 
as long as the magnet is thus fufpended over them ; but 
the moment it is removed, the filings fall to the bottom 
of the box, and there remain at reft. The glafs then being 
made perfe(5lly clean and warm, let a fine piece of am- 
ber, fealing wax, 8cc. be ftrongly excited and applied to 
it as the magnet was in the former experiment; the 
filings will be inftantly in motion, and will continue fo 
for fome feconds. When their motion ceafes, withdraw 
the amber, 8cc. and the motion of the filings will be re- 
newed, and continue as at firft; this fliews, Ithink, that in 
3 both 



oy Dr. XNGENHOtJsz's Experiments. i o 5 1 
both cafes, they really a<Sl as conduitors of the elediric 
fluid between the lower furface of the glafs and the bot- 
tom of the box, in order to reftore an equilibrium, as 
upon Dr. franklin's principles they ought to do; and 
that the eledlric fluid does not, like the magnetic, abfo- 
lutely permeate the glafs. 

EXPERIMENT. 

Take a clean, dry, thin phial, about four inches 
long, and one inch in diameter. In the cork of this 
phial fix a fmall loop of very fine iron wire. In the loop 
fufpend another wire, about two inches and an half in 
length, by a fimilar loop; and on the lower end hang a 
light round ball of the pith of elder or cork, and be care- 
ful to give the wire as free a motion as poffible. Let one 
of the ends of a fmall magnetic bar be brought near the 
fide of the phial, and the little ball will inftantly come to 
the glafs, and there remain as long as the magnet is held 
within the diftance of its influence. Remove the mag- 
net, and the ball inftantly retires to, and remains in the 
center of the phial : then dry and warm the glafs, and 
let an eleAric ftrongly excited be applied to the fide of the 
phial, as the magnet was in the former experiment ; the 
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ball inftantly comes to the fide of the glafs, and there re- 
mains feme feconds, and then returns to the center of 
the phial. Withdraw now the excited ele<Stric, and the 
ball inftantly returns to the glafs upon the principle be- 
fore mentioned, which is more completely lliewn by the 
filings in the little box. 

EXPERIMENT. 

Let a piece of thin glafs be placed as a cover to a 
circular box,^bout fix inches in diameter, and three 
quarters of an inch deep: put into the box twenty 
or thirty light balls of cork, or of the pith of elder; 
then, having made the glafs very dry and warm, expofe 
th£ furface of it to the ele6tric matter ifluing from the 
prime condu<5tor to a good electrical machine, the balls 
will be inftahtly in motion, and will fo continue for fome 
time, the box being moved in fuch manner that every 
part of the glafs may be afFctfted. Then remove the 
box, and the balls being at reft, turn the glafs, placing 
the upper furface downv/ard; the balls will then inftantly 
renew their motion. When thus fecond motion ceafes, 
touch the furface of the glafs near the center with a 
finger, or, which is better, with a round, fmooth piece 
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&i wood or metal, the balls will inllantly fly to either of 
thefe, and will frequently pile themfelves up between 
the glafs and the bottom of the box, eight or ten in a 
pile, and will remove themfelves, following the wood, 
Sec. to different parts of the glafs, till the charge is ex- 
hauftedi Apply the glafs again to the conductor as be- 
fore, and when the motion of the balls nearly ceafes, 
remove the glafs, and place on each, furface a circular 
coating of metal, reaching within an inch of the edge of 
the glafs all round. Make a communication between 
thefe coatings, and the glafs will then Ihew that it has 
been charged, and will give a very ftrong Ihock : this 
proves, that the eledtric matter did not abfolutely pafs 
through the glafs, but only a(5ted on the ele6tricity 
inherent in it in the manner explained by Dr. frank: 

LIN. 

The dire<Stion of the elciflric matter, in the difcharge 
of the Ley den bottle, hath been Ihewn in a variety oi 
methods (fee Philofophical Tranfaiftions, vol. lxiv. and 
Exvu.); but I Ihall here mention one which, I think, 
a very curious addition to the number. Mr. lullin, 01 
Geneva, placed two wires, the one upon, the other un- 
der, a card, the ends of the wires, in contact with the 
card, being about an inch from each other. This appa- 
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ratus being made a part of the circuit, a charged bottle 
of a proper fize was difcharged through it: wlien the 
Charge pafled along the furface of the card from the end 
of that wire into which it was difcharged, till it came to 
the end of the other wire, and there pierced a hole 
through the card, pafling by that wire to the negative 
fide of the bottle ; and this happened whether the bottle 
was charged pofitively or negatively. A learned and in- 
genious correfpondent of mine, the honourable Frede- 
ric CHRISTIAN MAMLING, couufellor of ftate at Copen- 
hagen, has improved this experiment, by firft painting 
the card in a line about half an inch broad on each fur- 
face with Vermillion. The charge pafling in this line 
(the card being previoufly well-dried) fhews its paflage 
by a black mark on the vermillion, the mark being on 
one fide of the card when the bottle is charged pofi- 
tively, and on the other fide of it when the bottle is 
charged negatively. To which I would add, that a line 
of light is feen upon one furface of the card through the 
whole fpace between the ends of the wires in one cafe, 
for inftance, when the bottle is charged pofitively. But 
no light is feen in the other cafe, that is, when the bottle 
is charged negatively, till the eledlricity burfts a hole 
through the card to get at the wire which is in contacSt 
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wjth the negative iide of the bottle, as in this cafe the 
charge pafles along the undier furface of the card. If 
the card be placed vertically between two infulated 
wires, as in the univerfal difcharger, defcribedin Mr. 
CAVALLo's Treatife on Eledtricity, the experiment may 
be made with great facility and certainty. The card 
may be fixed on a bit of fealing wax, or fet in a piece of 
wood, fawn to a proper depth with a fine tenon faw.. 




